Specific pair formation is the first step during bacterial conjugation in Escherichia coli K-12 and has been experimentally defined by P. G. de Haan and J. D. Gross (Genet. Res. 3:251, 1962) as a union between donor and recipient cells which is stable to dilution. Donor cells are pre-endowed with appendages, called donor pili, which are responsible for specific pair formation (C. C. Brinton, Trans. N.Y. Acad. Sci. 27:1003 Sci. 27: , 1965 ; this led us to believe that specific pair formation might occur in the absence of energy metabolism. However, K. W. Fisher (J. Gen. Microbiol. 16:136, 1957) , in showing that zygote formation was dependent on active energy metabolism, concluded that ". . . energy is utilized by the donor cell in the establishment of effective contacts. . ." , and C. C. Brinton (Trans. N.Y. Acad. Sci. 27:1003 Sci. 27: , 1965 ) also concluded that specific pair formation was an endergonic process. We feel that Fisher's conclusion might be in error since he did not experimentally separate specific pair formation from later events during bacterial conjugation. We cannot evaluate Brinton's conclusion, because in stating that ". . . no pairs are formed at 0 C or in the presence of 10-3 M dinitrophenol . . . " he did not provide data or specify whether these treatments, which resulted in no recombinant formation, were for the entire mating period or for just the short period of time needed for specific pair formation at the commencement of mating. Thus, we were prompted to determine experimentally the energy requirements, if any, during specific pair formation.
The de Haan and Gross definition (Genet. Res. 3:251, 1962) for specific pair formation was used. Experimentally, pair formation was allowed to occur at high bacterial density for a 5-min period, after which the mating mixture was gently diluted to preclude formation of any more specific pairs. After an interval to allow chromosome transfer by mating partners that were joined at the time of dilution, the matings were interrupted and recombinants selected. Thus, the frequency of recombinants formed in each mating was indicative of the frequency of specific pairs formed.
Most of our experiments utilized the fact that sodium cyanide at 2 x 10-3 M reversibly inhibits electron transport. The E. coli K-12 strains X503 and X723 were grown in L broth (E. S. Lennox, Virology 1:190, 1955) under conditions identical to those used in most matings (see Table 1 , footnote a). Manometric experiments indicated that all 02 uptake ceased within several minutes after addition of NaCN to a 2 X 10-3 M final concentration. Furthermore, it was shown (i) that all cell division of these strains ceased 3 min after addition of NaCN to 2 X 10-3 M and did not resume until 2 to 3 hr later (ii) that this concentration of cyanide did not cause any cell death, and (iii) that 2 x 10-3 M NaCN prevented the anaerobic fermentation of glucose as measured by acid production for 3 hr. To preclude the possibility of energy production by anaerobic utilization of substances in L broth in the presence of NaCN, we also measured pair formation in a minimal mating medium (R. Curtiss, J. Bacteriol. 89:28, 1965 ). This medium was devoid of a carbon source and other supplements, and measurements of pair formation were done in the presence and absence of NaCN (see Table 2 , footnote a). Fresh NaCN solutions were used for all experiments. Table 1 lists results from three separate experiments with bacteria grown and mated in L broth in which NaCN was used to inhibit energy metabolism. By comparing the recombinant frequencies from the B and E matings, in which NaCN was present during the pair-forming period, with those from the A matings, it can be concluded that under these conditions NaCN does not inhibit specific pair formation. Matings C, D, and F were conducted as appropriate controls, and the results in mating C demonstrate that the presence of NaCN throughout the mating period does inhibit recombinant formation. It was also shown by three interrupted-mating experiments that chromosome transfer was not initiated in the presence of NaCN. Thus, the purE+ marker, which requires 4 to 5 min of transfer time by Hfr OR21 (x503) after specific pairs have formed, was first transferred after The donor strain x503 (Hfr OR21 prototrophic X-str8) was grown in L broth at 37 C without aeration. The recipient strain X723 (F-thr-purEi-X-pyr-his-strr) was grown in L broth at 37 C with aeration. The x503 titers were 2.8 X 107, 3.9 X 107, and 5.9 X 107/ml in the mating mixtures at the commencement of mating in experiments 1, 2, and 3, respectively. The X723 titers were 3.3 X 108, 4.5 X 108, and 8.8 X 108/ml in the mating mixtures at the commencement of mating in experiments 1, 2, and 3, respectively. All matings were of 10-ml volume in stationary 125-ml microfernbach flasks at 37 C. After 5 min for specific pair formation, all cultures were gently diluted 1: 1,000 into L broth at 37 C by using pipettes of constant bore diameter. The matings were interrupted by use of a Vortex mixer for 30 sec. Appropriate dilutions were plated on selective media containing 200 jig of streptomycin per ml to select against the Hfr parent.
b All matings in experiments 1 and 2 were interrupted 40 min after dilution; matings in experiment 3 were allowed a period of 60 or 65 min after dilution.
c The parents for mating F were sedimented by centrifugation and resuspended in fresh L broth prior to mating. a The donor strain x503 and the recipient strain X723 were grown in minimal medium (R. Curtiss, J.
Bacteriol. 89:28, 1965) supplemented with (per ml) 0.5% Difco Casamino Acids, 0.5% glucose, 40 jug of adenine, 40 ug of uracil, and 20,ug of L-tryptophan. Log-phase cultures were sedimented by centrifugation, washed once, and then suspended in warm minimal mating medium devoid of all supplements. The bacteria for mating A were resuspended in minimal mating medium containing the supplements listed above for the growth medium. In the mating mixtures, x503 and X723 were at initial densities of 5.6 X 107 cells/ml and 109 cells/ml, respectively. At the end of the 5-min pair-forming period, all matings (except mating E) were diluted 1:1 ,000 into fully supplemented minimal mating medium. Mating E was diluted into unsupplemented minimal mating medium. All other details are as described in 
